The observation of new suppressed B 0 s decays, B 0 s → J/ψK * (892) 0 and B 0 s → J/ψK 0 S , and the measurement of their branching ratios is presented. This measurement is based on an integrated luminosity of 5.9 fb −1 of CDF data collected by a dedicated di-muon trigger. A cut based optimization is carried out for the observation of B 0 s → J/ψK * 0 , while a neural network is used for the B 0 s → J/ψK 0 S . In addition to the observation of the new decay modes, the ratios of branching fractions to the reference B 0 decays are measured.
S is a CP eigenstate and has never been observed. Measurement of its lifetime directly probes the lifetime of the heavy mass eigenstate, τ B s,H . Additionally, large samples of B 0 s → J/ψK 0 S can be used to extract the angle γ of the unitary triangle [2] . The B 0 s → J/ψK * 0 decay is yet another unobserved mode which contains an admixture of CP final states. With a larger data sample, an angular analysis of B 0 s → J/ψK * 0 can be carried out to help disentangle penguin contributions in B 0 s → J/ψφ [3] . In addition to the first observation of these two decays, the ratios of branching ratios of B 0 s → J/ψK 0 S and B 0 s → J/ψK * 0 to the reference B 0 decays are measured using the relation
where The data used in these analyses are selected from a sample enriched in J/ψ → µ + µ − decays, collected by the CDF Run II detector [4] . The integrated luminosity of this sample is 5.9 fb −1 . The J/ψ dataset contains events with at least one reconstructed J/ψ selected by dedicated di-muon triggers. In addition to the selected J/ψ, two tracks are combined with them in a kinematic fit to reconstruct B 0 → J/ψK 0 S and B 0 → J/ψ K * 0 candidates. For the B 0 → J/ψK 0 S analysis, the two tracks are reconstructed as pions and combined to define a K 0 S candidate. The K * 0 candidate for the B 0 → J/ψK * 0 decay is reconstructed from the combination of a π and a K.
The final event selection in the B 0 → J/ψK * 0 analysis is optimized by maximizing S/(1.5+ √ B). This quantity is well suited for signal discovery as described in [5] . A simultaneous four-dimensional optimization is carried out over 4 quantities: s → J/ψφ decay. The first one is resulting from different sources, for example a real J/ψ plus two random tracks, where the J/ψ could be a prompt J/ψ or coming from a B decay. Other sources that could contribute to it are fake J/ψ reconstructed with prompt fake muons or fake muons coming from heavy flavor. The combinatorial background is modeled in the final fit with an exponential function. The partially reconstructed background, which is fitted with an ARGUS function [7] , is partially reconstructed b hadrons where a five-body decay occurs where a π, K, or γ is not reconstructed. Finally, to model the B 0 s → J/ψφ background, a template consisting of two Gaussians, extracted from simulation, is used. The size of B 0 s → J/ψφ contribution is constrained using data. A binned log likelihood fit is performed to the invariant mass distributions using the templates for signals and the functions described above. The B 0 → J/ψK 0 S decay has two main differences with respect to the B 0 → J/ψK * 0 decay. First, it contains a K 0 S , which has a long lifetime. The displacement between the K 0 S candidate vertex and the B candidate vertex is used in the event selection to reduce backgrounds from prompt sources. Moreover, the K 0 S is narrow resonance, so a mass constraint can be applied and improve mass resolution. Second, the B 0 s → J/ψK 0 S signal contribution is expected to be smaller than the This measurement is yet another CDF contribution to the exploration of bottom-strange mesons. Further are expected with the 10 fb −1 data sample expected in a year from now.
